Effect of stereospecificity of chemically synthesized lipid A-subunit analogues GLA-27 and GLA-40 on the expression of immunopharmacological activities.
Tumor necrosis factor (TNF)-inducing, mitogenic, polyclonal B cell activation (PBA), macrophage activation and antiviral activities of chemically synthesized lipid A-subunit analogues, GLA-27 and GLA-40, were investigated. The structure of GLA-27 comprises 4-O-phosphono-D-glucosamine carrying tetradecanoyl and 3-tetradecanoyloxytetradecanoyl [C14-O-(C14)] groups as the 3-O- and 2-N-acyl substituents, respectively. GLA-40 is a 1-deoxy compound of GLA-27. The activities of stereoisomers, (R) and (S) forms at the C3 position of the C14-O-(C14) group, of both compounds were also investigated. TNF-inducing activity of the (S) isomers of GLA-27 and GLA-40 was stronger than that of the (R) isomers while the (R) isomers exhibited stronger mitogenic and PBA activities than the (S) isomers. With respect to macrophage activation such as phagocytosis, acid phosphatase and N-acetyl-beta-D-glucosaminidase activity as cellular lysosomal enzymes and cytostasis, peritoneal macrophages obtained from mice administered i.p. with test samples showed significant activities. Among stereoisomers of GLA-27, the (R) isomer exhibited somewhat stronger phagocytic and lysosomal enzyme activities than those of the (S) isomer while there was no appreciable difference in the activities between the isomers of GLA-40. Significant cytostasis-inducing activity was observed in stereoisomers tested. All of the isomers showed remarkable antiviral activity against vaccinia virus.